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(57) Abstract: A flame-retard ant resin composition comprising a 
base resin (A), an organophosphorus compound (B) having a unit 
represented by the general formula (la), and an auxiliary flame re- 
tardant (C): (la) wherein Ar is an aromatic hydrocarbon ring or a 
nitrogenous aromatic heterocycle; X 1 is oxygen or sulfur, Y 1 and 
Y 2 are each independently hydrocarbyl, alkoxy, aryloxy, or aralky- 
loxy; Z l is alkylene or a nitrogenous divalent group corresponding 
to alkylamine; Y l and Y 2 together with the adjacent phosphorus 
atom may form a ring; a is 0 or 1; and b is an integer of 1 to 6. 
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t^r'>i (ffct)-^ 7U-;wj^>ix7f;^#^s, M*. 

15 ^^Ste^K 77MM^-iVt4->s (^>> ? ;v*;v^ 
~ji/;t^~>*&<H(DC 6 _,o 7'J-jv-c,. 4 y;i^;i/-#;i^x;v 

7'J-^'>iJJ^^i^ + '>l C7x 

; 7;^i/>t + >' FttJtaS [x^i/>^-^ 

25 ?H5;*;^^^t+^i:0C H 7)]s*)i"< ^ y - 
x;i/#3r5/gft j/^jvx-^jvs^af**^ wrens. 
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->;v'litt)fc, tu~;us> T^;i/^;us (4* fee 

ITS, ^>±?>^> ^-7^P>m, 7xt>hl/>l, #U7U 
m ( C 6 _ 14 k'X7'J -JVmtH £) ] fc £ 0 C 6_ 20 ( C 

«*»tiTtt, truest* tfu^>», tru$> ? >m, tr^ 

hUT^> [1, 2, 3-hU7^X 1. 2, 4-h'J 
15 75?>, 1, 2, 5-hU7i?>, 1, 3, 5-hU7^> («rte 
1, 3, 5 - h U Tz?» UE<D h U X>>>] £ O^S^HipiSIt ; 

20 MMf tbTl~4i(D^?*ft§6~2 0l (#JtL 

c 6 _ 12 ^#^^<b7jc^^> icisiif tit i - 3i®finf 

HA r Kfett^R 1 a*, ^filAr^Mt 

(ltEa(l)K*^Ti>P (=X ! ) ~§^tyS) K*fbT, 
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10 7-5?kHD^Vt7fjVS (2- (1, 4-^kFD^>'t75 1 



OH OH 




OH OH 



!&jE5£(la)Rtf (l)fc*5V>T, X 1 b < «mmiC^T $ £ . 

MSB3S;(la)£,tf (1) fc&ViT, Y 1 Rtf Y 2 tltft liUBR 1 <DJS 

Y'RtfY 2 ^ MfBR 1 ©31T^^©T^^r;i/^, 7S;S, N 

25 -ii7$;s, 7s;mftft**i. tHD^^i, 
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~ 4<@ <09;5.«, 1XS2IB) gST^S, 

MIB3S;(la)S.^(l) fc&V^T, b « 1 ~ 6 (DS^C, 2: U < 1 ~ 

20 fufEsSU) fc*3V*T, c 0 ~ 9 <Dm%t,ft £ b < « 1 ~ 6 <D^^, 

tf!3^(l)<3DW^U Xt&W (B) Kite, TIB5£(2)~(4) 
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;V*l/>«£^b, R 2 JItK^M^^ T;V^;i/SX«TfB^(2a)~ 
(4a) 




(2a) (3a) (4a) 

(5£f* X 1 , X 2 R^Y 1 ~Y 5 «H9fBfcHC) 

b> e*JlT?*5»^ dtelT&3„ R 1 , Ar, X 1 , Y 1 , Y 2 , 
TkT$ a ~ c »MHBfclRlC] 

mis^(2)~(4)^^3^t> x 2 «, utt<ttiii?"e*s. 

fuSEi$;(2)~(4)fc:43V>T> riS-Z 2 -N (R 2 ) MfBiS 
15 (1) fc*tt5— ASS Z 1 t£*fJi&U Z 2 T^$tl^T;V^l^>S<i: b 
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MI3^(2)~(4)(C^ViT> cte£?£L<fcJ:0~4<Z)g$:, 2 S 
10 $?£b<te0~3 (09*.«, 1-3) <£>M§&, »fclXS2T*5. 



L ' Jb 

<5£** R\ R 2 > Ar, Y 1 , y\ Z\ b, c 33: e teftffB \Z IH 
15 C) 

55(2b)K:33V>T, c te$?£b< » 1 ~ 3 ©Slffc, $££$?£b< 
lilXtt2, #C2T^§. 

20 ft (WAHI, lXtt2) *T?*oTfe«fcV>. j£ (2c)K:43^T> c tt» 

s&ia^c(2b)T^t>$tisw^u >^iitbTit 




(2b) 




(2c) 
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5 ^;u*x*x;v- i , 4 - A< h n^y >, S«in6C!)^7JV+ 
;W5}nX^x;i/- A-r fd^p; > fcttfcT*s>7;Mr *x;w- 
^-^^ i/>> ; ^~;i/ (i?r;i/^;i/^x^x;p- i , 4-^-^^i^> 

;v (^r;v^;i/*x^x;w- 4, 4' -vtHD + vk'7x^;v^ 

^^n7MWX7^ > 3* + Kit [>^>£ D^>f Jl/*7*- 

15 (yy^D7MJ^^*-JWl, 4-?-y*U>z?* 

— RZfi?is# D7;^i^X*rjV-^h F D + ->tf7i 

x;P (y->^D7W^^;V-4, 4' -J?tHD*yt7' 

3t— 7U-^*X7^ >*-+-> ['?7>J-^*X*- 
20 jl'-A-f Ko + y>a (^7iz;p*x*-;i/-i, 4-A^Fn 
+ />> 4-;whb*;>, >^>u 

^7>^x;i/- i , 4 -A-r Hn + ;> > j?t7?;i/*x*-;v- l , 
4 - /w h*n + y >^«H),t;v+;vt u -;w*x*x;w- a-t f d 

25 >m x.~)\>*7»*~)V- 1 , 4-MFD + y>, 

x;i/*x*x;i/- i , 4 -A-r F o + y >fc£K T u ~;>7 U — ;v 
x;i/-i, 4-/wfd*;>, 7i^H'jmv*x*-;i' 
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1, 4 -A-f H n^ / Cltie©7U -^X^-^-A-T 

C 6-20 7 U ~;i/^7.*:-;i/- C 6_ 20 7 U — ># 0 75 

/>^t (^>i?;V7z=j^7*-;i/- 1 ,. 4 -/w Hn^y 

(T^;i/^r;V5}>X^-;i/~ 4, 4 ' ->*b FD^i/H7i-Kj:t*) 

15 ^^otyxfii? (c,. J0 7U-;v-c m 7;^;v);*x*=;p- 

1, 4-/\-f HD^/>, '77i^W7^^-1, 4-^:7^ 

>3H (^x^;v^x^n;v- 1 , 4-A-f Hn + ;>, v>x^;U/fc 
MS3^ (2c)TS$n^fb^^)^^ViT, e = 0 7r2&^#^U ><ft 
25 5i, l, 4-fcfX [($>x^;i/jftx#-;i,) 

C,_ 4 TJV^;V] ^>if>m; 1, 3-3US1, 4-b*X [<$? 
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m ; (^c 6 _ 20 Cj_ 4 

10 >-T?&2><k&®t lltt, N-t;XttN, N-t*X [(^Cj-io 

xttN, N-tfx [(^c 6 _ 20 t u — C!_ 4 y;i/^;v] 

ttTlBiC (2c) t&V>T, e = lT*5ft^ll©3S, A r Jfi^lMM. 

ru-;v*7.*n;v) c,. 4 t;w^;i/] 7$; hU7^>i^^^ 

20 

X«(3c)*T?*£n*. 





(3c) 
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<5S*, R 1 , R 2 , Ar, Y 3 , Z\ b, c Rtf e tttl&BBfcpsi C) 
fiTlB^; (3b) fc&^T, c»»*b<»l-3, £S>kl$?£L<te 
1 Xte 2 , ^iC 2 T&So 

5 b < 1 ~ 3 c^0T<65i^ btel~4 

©It (M;Lk£, 1XS2) T^oTfecfc^o ^(3c)tC^ViT> c 
te$?£b<&0~3> SSfcff*b<»0-2, IffcOXttlT* 

ttfl3^(3)> S.tK(3a)~(3c)^*3^T, Y 3 T*i$tl5 PSI^X 2 

io *m<Dmf&%?tvT^tsmfc. mtt(\)\z&tf%YK y 1 -blxs 

tlTttf5~l OlAfng, J?£b<fci: 5~8iAral, # 

^#^tt^\xn^Y 3 l ~ 2i@(D^^-^m^tS^«S^&#b 
15 T^T*>i:^o ^Y 3 teMfB#J^<OfimS£WbT^T : b<fc^o 

g^^-S- (ortho S^-B-R^ ortho and peri $f£\ ortho #t-£) 

20 bT^T&J;V>, 

~ 3{@ lXli2ffl) ilOSIS [kHn^^jHii 

7 7J^JH, 5:tKy;i/n^'>« ; 7 yJH (7*te^;i/g& £ <D C 
25 !_ 4 7 )V*)V-l3)\si£~)VmizZ) ; '>7;S*^(Df iS^£] £ 

ttstiTH x 1 •tjmmMTT'&z-fnd.TZ'v&frtsnz 1 o h 




h u*i/)vm*^^%fc^m*m\zm-fTmw-$% 10 - 

t Ha^r->c 6 _ 20 7'J-Ji/) - i oh - 9 -rt-^-tf-- 1 

0-*X777xt>M/>-10-t+yFi [10- (2, 5 
10 -i?kHn^>'7xrjl/) -10H-9-W-10-*X7r 
7xt>h!/>-l O-t^i/H, 10- (3, 4-'7bHa + -> 
^ xn;i/) - l o H - 9 1 0-*X^r^ac^->hl/> 

- 1 0 -3-=^ 10 - (2, 4, 5-hUt ^D^r~>7i^) 
, - 1 0 H - 9 - t + D-- 1 0-*7>777it>M/>-l 0 - :t 

15 *->h\ 10 - (2, 7-^hFn^yt7f^) -10H-9- 
1 0 -ft* 777zt>M/>-1.0 -*^r-> 10- 
[2-kFn^y-5 - (4' -tFa^y7i^) 7 x.~)l] 

- 1 0 H - 9 -Pf^+h- 1 0-*X777xt>hI/>-l 0 -;^- 
*->^^ 2, (9, 10-ykFD-9-^^-10- 

20 t^'>F- 1 0 - $7777xt>M/V - 1 0 — "f )V) -1, 4 
-/WKD + ;>,2-tFD^y-5 1 , 3 - fcfX[< 9 , 

1 Hn-9 -^-^it- 1 O-t^yF-l 0 -^777 7 

x.i->hu>- i o )V) *?-)i<] ^ 10 - (t; 

Xtetf U t Fa=£>-- C,_ 6 C 6 _ 20 7 U — ;10 - 1 0 H 

25 - 9 1 0 -*X777xt>M/>- 1 0 HSI 
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[10- (2, 5-ykHn^>'-4-^fJV7i-JV) -10H 

- 9 1 0-^X777xt>hl/>- 1 0 - Or* is 
10 - (2, 5 -S?t FD + v'- 4 - 1 t -^^JV^o:Zi;V) -10 
H - 9 -^-^rU-- 1 0-^777it>M^>~l 0 F 

5 10 — (tyxtil 1 ] t Fn^->-C 6-20 7 u — ;uc i_4 7 

- i o h - 9 i o-^x^t^x^->M/>- 

1 0 -^v' [10 - (3, 5 -5>- t -^^Jl/- 4-hFP 
-9, 10-S?kHn-9-t+t-10-*X7 
77xt>h^>-10-^ + ^F, 10- (2, &- s J^^)V- 

io 4-t-7*f;i/-3-tFn^i/^>>;;i/) -9, 

- 9 - + 1 0-*^777it>hl/>-l 0 Ffc 

Stf»BS;(3b)T^$n^^«U >{b^^©-5^, JHHC. 1 0 - (2, 
5-^kFD^^7i-W -10H-9-m-10-*77 
15 7 7it> M/>- 1 0 -^-^-> h\ 10 - (2, 7-^kFD + 

->^-^^;w) - 1 0 h - 9 -rt^r-y-- 1 0 -i^^y t7 ^±>yv 

>-10-mH, 10 - [2-kFD^y-5 - (4' - tF 
D^r'>^^n;i/) -1 OH-9-t^rir-l 0-7hX7 

T y^±> b V>~ 1 0 h\ 2, 5-fcfX (9, 10-v 5 

20 k HP - 9 -tf-^U-- 1 0 -^-^-> F-l 0 -$X7?7it> h 
I/>-10-^fJl/) -1, Fd + ;>, 2-tFn^y- 

5-^^;W-l, 3-k'7[(9, lO-^kFD-9-m-l 
O-^-^v-H-l 0 -*7; 777it>FI/>-10-'fJl/) 

^>i£>&<?£0 1 0 - (|ijh FD + y7'J-;i/) - 1 OH- 

25 9 1 0 -4^X777xt> hl/> - 1 0 Vmi$ 

Z>£, MZ-tf. [(9, 10-^kHn-9-m-l 0 - 
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H — i o --fc^y r 7 3L±> bu>- i o — -f )]/) ^>*t? 

>, [(9, 10-3?kHn-9-W-10-t*J'H-10- 
>X777it>M/>-10-(Jl/) T~U>, 1, 3 

-Xte 1 , 4 - fcfX [(9, 10-^tFD-9 -^If- 
5 0 -*X:7y ?x±> 1 0 ^ 

>if>^t*0 ; E;X«b , X [( 9 , lO-^tHD-9 -rf 1 
O-^f^rv-F-l 0-*7777xt>hl/>-l 0 — f Jl^) 

10 

#tffB5£(3c)fc:i3^T, e = 0 -r&&<fb-g-#f® 5 Ar^|g 
2- [(9, 

15 10-^777it>M/>-10-^;P) t!U> ? >^: 
t'©[(9, 1 O-^bHD-9 -^-^it- 1 0 -3*3^> F- 10- 

l9fB^:(3c) ICcfeV^T, e = 1 1: & 3 ft <D 5 % , Ar#t^>i£ 
20 >*V&Z>4k&mtVT\Z, N-^E/XteN, N-tfX [(9, 1 0- 
'7kHD-9 -rt^U*- 1 l 0-*X777xt> 

hu>- i o--r;v) 7-U 1 , 3 xte 1 , 4 - 

[N-tyXttN, N-tX [tyXttt^ [(9, 10-^kFD 
- 9 -^"^U-- 1 0 H - 1 0 - -fc^y 7 7 x^ > h V > - 

25 10-<JV) 757] ^>if>, 3 - 

y - 3 , 5 - tfxxtts -^ey [N-^y xttN, n- tfx[( 9 , 

1 O-^kFD-9 - 3r*V- 1 0 -^-^-> K— 1 0 -&7s7 7 7 
x.±> bU>- 1 0 )V) 75;] 1>'&>U£<DN- 

tyXttN, N-tfX [(9, lO-^bFD-9 -^-^It- 1 0 - 
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3r3rzs F-l 0 -t£7s7 t^x±> h U > - 1 0 - <1 )l) C 1 _ 4 T;i/ 

5 A r # b U 7^>T?»S*^*0!ifc^W r TBi^-r £ t, MXtt, 2 
-ty, 2, 4-t7Xtt2 ( 4, 6-h'J7 [N-t/XiiN, 
N-k'X[(9, 10-i?tFD-9 1 0 -r*^ H — 1 

o-*x777xt>M/>-i'o--f;v) 75/]-l, 
3, 5-h'J7^>, 2- ; eyxtt2 ) 4-t , x[N-t;xaN, 

10 N-fcfXCO, 10-^th*D-9-m-l 

0 -*x777it> bi/>- i o --r;i/) 75;] -6 

-7xr.Jl^- 1 , 3, 5-MJ7S>>, 2-t;X{i2, 4-tfX 
[N-t/XttN, N-tfX [(9, 1 - st^lf- 

1 0 F-l 0 -fcX 7 7 7it>M^>~l O—f^) ;* 

15 y^y] -6-^^;i/-i, 3, 5-hU7^>&£©N- 

t;xiiN, N-fX [(9, 1 O-^tFD-9 -^-^rir- 10- 
t^-> F-i o-*x^Tr7x^->Mx>-i o--r;i/)c 1 _ 4 7;p 

20 X[(9, 10-^bFD-9-m-10-t+'>F-10-* 

X777it>hi/>-io-'fw Ci_ 4 x;u*;i'] ^>if>gf, 

N-t^XltN, N-tf* [(9. 10-^hFD-9 -^T^it- 1 
0 -:*3r~>F- 1 0 -fr^y yy x.j~> h U>~ 1 0 — T JV) C M 

25 MIB^;(4)T^^n^W«IU $?£b<J3:T!B5S;(4b) 




R 1 , R 2 , Ar, Y 4 , Y 5 , Z 2 , b, c RZS e temffS \Z ft 

b) 

MIB^: (4b) Klcfe^T, c £ b < 1 ~ 3 (Dm&i, 
5 K«1X»2, Hfc2T?*5. 

Mf3i£(4cMC:fcV>T\ b^$l<»l~4®I|i:, 

<Dm%t 1X«2) T?a5oTfecfc^„ iC(4cMc:J3V>T> c 

$? £ L < 0 ~ 3 © ^ 3£ T & £ o 
10 Mf3^;(4), (4a), (4b) $lZ$ (4c) fc* V>T, Y 4 (XteY 5 ) 

M^t bT-g-tr 4~ l 0 M'x^nSf,**?* b < fc£4~ 8 S'NT-agt, 

$ e> b < \* 5 ~ 7 s^oSst^tf e> n, 

15 TZ><Dtfft £ bV^o ^\7"D^Y 4 S.Z^Y 5 «, MSBM^coam^^w 
MfB^(4b)T^t>$n^>W«U Wfc^^bTte, 7)V*V>-frs 

x*zjk-;\<HD + ;>i [^d tf w>t}n7.*-;1/- l , 4-a 

20 l , 4-A-f Ho^y>, ^^rit^^l/ 

v^t^-;^- i,4-;\<pn^;>s:2©c,.j x;i/*i/>*x 
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— )\> (TJV^r U>-fcXft — )V- 1 , 4 -1ry*? }/ > it — )V& 

5 ;^ix>*x*-;P-;w h*D^y >^ [ l , 4-i^a^>^i/ 
>*^3Jn-;V- i , A— )\-4 h'D^y >, l, 4-->i7n^^^U 
>*x*^;i/-i, 4-A-f Hn^;>, l, 5 - n^-^^l^ 
>^X5jNn;i/- l , 4-;WHd + ;>, l, 4-> l, 
5, 8 l , 4 D^-i7^l/>^7.^n;i/- 1 , 4 

10 -A-f FD^;>, 1, 4-, 1, 5-X»4, 8-^*3^-1, 
5 n Jr? X ft — fr- 1 , 4-A-f Fn^;>^:i:0 

C 5 _ 8 ->^D7J^ i/>3frX3fr;n;!/-/w Hn^/>ft£], a 

T;v^i/>*x*;^;i/-A-r fd + ; >m\z.tti&~$- ^ ? ut )v* 

15 —)l<- 1 , 4 -3-7* U>^^T-)VfS:a) ~&.XS^9 D7JV+V>* 
X»-^tHD^->t'7i-)H (1, 4-'>^D^-^^l^> 
^7>^^;i/-4, 4' -i?kHD^>/b'7x-JK 1, 5-*s#U 
*->7^W>3l>X*;-;V- 4, 4' -5?t HD + ->lf7i=M2© 
->^7 D T;i/^ U>4sX*~;i/- 4 , 4' -'7b KD^yt'7i-Jl/ 

20 &£)!a:^0CH y^o7Ml'>*X^-#'J kFn^yC 

^l/>^^-^UhFD^i/7k->i (1, 4-Xtel, 
5 - I/O UirvJ- U>tis7sfc~)V- >&l£ 1 . 

25 4 -Xtel, 5 - v-^ D^-^^I/>^X^n;i/- 1 , 4-±7&V 

-8r%<D0O t lilt A r ^^>i?>T?»««-&SMlc^tfTlttWr 
St, ^1^.11 C/o tf ^>if l, 3- 
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1, 3-Xtal, 4-t:7. ;*^l^>sjs;*3fc~;i,) 
^>if>, 1, 3-Xtel, 4 - b*X [(^*+J-*^l/>*x^-;i/) 
5 ^>-t? >/^£©^E / Xtefcf;* [ ( C 2 _i 0 T )V*r V * ~ 

)V) Cj_ 4 TJI/^;i/] ^>if >m; 1 , 3 -X& 1 , 4 -IfX [( 1 \ 
4' -~>£ u^>^V>-fcX* — )l) L>-\£>* [ (1', 

4 ' - d^^^i^>^7.3Jn~;1/) ^^;w]^>if >, i, 3 -x 

tel, 4-k*X 4' U^-p?-U>-fcX*~)l) 

10 )V] ^>i£>, [ (1', 5' a$-tr?-U>?isXft-)\s) 

^>if>, 1, 3-Xttl, 4-tfT. [(1', 5' -IsZuJr 

^7^i/>^x^-;i/) ^>if>, C(i', 4' 

1', 5' -Xtt5\ 8* -S^^-l', 4' -v^D^-^ 
15 1', 5* -X&4', 8' 5' -->^0^-^ 

^i/>*x*~;u) ^ iio^/xtetfx C(c 5 _i 0 

20 BufBStUcMd&^T, e = 0 T & £ <fb£"# © 5 > Ar^tii 
^*»©*jajR^ i:bT**r*»#IJl**aiT»*ft'&* t lilt 

(c 2 _ 10 7;i/3ri/>*x*-;io c M 7J^;^tMil 
25 susfc£##tf6n5. 

MB2it (4c) Kl&^T, e = 1 T^Sfc^lfc© 5 "5. Ar#*^>i£ 

^>4NX7js-;i/) C!_ 4 t;v^;1/] 7 n-^e/x 
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t&iBjSUcMc&^T, e = 1 T & 3 ft #J <E> "5 > A r d*Sr*JK 
5 -^yX&N, N-tfX [(C 2 _ 10 7)V*U>*7>*~)1) C H 7 

7^;hU7^>i, N-tyxttN, N-tfx C(c 5 _ 8 

[M^Lfe^ 2, 4-aXtt2, 4, 6 - h U ^ [N- 

t;XttN, N-t?X (1', 4' -Xtel', 5' -z/*7U3r2?- 

io ^>***n;w*^-;w) y^y] -l, 3, 5-h'J7^>, 2- 

t;Xte2, 4-tiX [N-t/XttN, N-t*X (1', 4' -X 
5' - >'^ D^-i7 5 : -l/>*:X^^;i/y^;V) 75 / ] - 6- 
7i^-l, 3, 5-f'J7y>, 2-^7, 2, 
2 , 4 , 6 - h U X [N-tyXliN, N- tf* ( 1 *, 4 ' 1 \ 

15 5 ' 4 \ 8 ' -Xte 5 8 ' -v'y 1 *, 4 * -Xte 1 

5' -is? Ujr9 : ?V>'fc7.'fc~)\'*^)\>) 757] -1, 3, 5 
-bU7^>, 2- : &/X«2, 4 -If 7. [N-t/XSN, N- 
tf* (1*. 4' 1', 5* 4', 8' -X»5\ 8' -5? 

^f;P-r, 4* -Xfcfcl', 5' U3-?^U>'fc7.*~)l 

20 ^fJP) 757] - 6- 7I-JV-1, 3, 5-hU7^>fef] 

x [( */>7 D7^v>*x^^) c,. 4 7J^;H ^>-t?>^ 

N-^yX&N, N-tfX [(>'^D7Ml'>*X*-^) Cj.4 

25 T^y bUT> ? >m> 4#ic> ^yxtetfx [(if^ny 

;i/+i/>7frx*n;i/) C!_ 4 x;v^;v]^>if >^,N-^:y x«n, 

y h 'J7^>i^wsiK 
£ns,<E>#$£u yfc^m (b) tt-it-xtt-i^±i^fct 
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tWAr- (R 1 ) c XteX 3 - (Z 1 ) a -Ar- (R 1 ) c tcMfS 
X 1 

V Y 2 

£^T„ X 1 , Y 1 , y\ Z 1 Rtf a «t&IBi3 

10 W^ttf, R 1 tlTbHD + ^S (XttfiitKn^yjH) 
*%-r*<b-&4fete^ViTtt, HufH^(l) A r - (OH) c 

ArRrjtctttiBfc^c) te^js-rs^y w^n ^> 
y*y>m(i, 4-^>v^y>^ i, 2 -^>y*y >&£K 

15 2, 6 -^-7 h^y >fc £), 4, 4' - 7 ol 7 * J > , 2, 

9, 1 0-i>bHD-9-^U-l 0-*77r 
7xt>hP>-l 0 -2-*~> h*^, 2W.*X7 J h*m> 

20 ntcioft^ns. 

R 1 tUTh Hn^^SXttlik Fn^^H§ft§fi 
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U >fc&W<DmM\Z\Z.M%.te,<®mm6 1-236787 
#IBBH63-18599 2^&#,#|i0H6 4 - 6 6 1 9 5^&fg, 
#i¥ 5 - 3 3 1 1 7 WO 0 2/0 0 6 6 7 ^t&#> # 

mm2 001-30268 S^l^t'lllTtS, 
5 &THCA-HQJ (10 - (2, 5 - v> t HD + v'7i-;i') - 1 
0 H - 9 -rt^l*-- 1 0 -*X777xt> h l^>^+^ H : Hft 
S)« TCPHO-HQJ (B&lt^JZM (*) 82) & 

e j&*0T*-&ft;'&4&©H«fcoV>Ttt, ^11-10 
10 6 6 1 9^iifei:$MTf, e # 1 fc tt, 

0«*.K£, #MBS 5 1 - 7 8 8 7 4^&$g> #|§gBg54-308 1-5f 
#H0S54-1656 6^i)4£§#Itf5. 
fi'JWC'&i (B) 4>&< £ <fefirf25£(l)~(4), (2b), 

(3b)&tf (4b)©fc^<Z>?l3, R 1 *»k Hn* J/JVSXttlftk H 

2^±T?a5SMIB^(l)~(4), (2b), (3b)fttf(4b)©U >-&W#U 
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10 ri/7^;H, v->>?#;]/#>^ ( i , 4 -i- y& vy^ft 

)V#>m. 2, 6 \s>i?ts)Vfc>m.t£E). 4, 4' 
x.~)l¥tl)l>#>Wt. ^7x^1-7^-4, 4' 

4, 4' -^7xz;M^>^*JV#>t> 4, 4' -Styx. 

15 \it>nz>oZ.nt><Do%. y^jvm. -r V7^;n, t1/7^j^, 

25 7M^>^'J3-JP (lfV>i^'J3-JK hiJ^fV>^U3 
7Ml/>^ l J3-Jl/)JILt^2-4glO^ + v'7Ml/> 
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i, 4-^-^^i/>> ? ^-^, 2, 6-±^^w 
>s>3t--;i/fc£©c 6 - 10 ; tf7x/-;i/ ; 2, 2 - 

X7x;-^F, 2, 2-tfX- (4- (2-t Fn^rv-Xb^v-) 

-M^^'J^-, MfS$f &V\,^mV >it^m(2b). (3b)R 

15 D^(4b) [W\Z. 10 - (#U fc Fo^^7'J-JV) -10H-9- 
^-^it- 1 0-*7777it>H^>-l 0 Fi, 5>7 

U -;^*^*x;i/-^ U t Fd^v'T I/->i, 1&.T$^>7 u T)V* 

20 v-v7*)vm:, <i v y * )vwt&x$y * )vm m\z, ^uy?)v 

25 PS£tl1\ 1 0 0 - 5 X 1 0 4 , JfSL<tt50O-lxl 

o\ ^^CjfSKttlXlO 3 ~ixi0 4 |gl?^5, 

c: <d ck ? & u >«^# gyy-v-h^UT-tt, ttffi <z>^ 
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5 0fl;Lfc£, #|!8BB61-78832 #ISBB61-26132 
0^&#, 4#I§BS 6 4 - 5 1 4 3 
CfMt(j£iJ (C)] 

IBMSlbftl (O UV'Mrffe'&tt (CD [(cl) 

iiU>^tl, (c2)tiV h U >ilXT;l/X«^©I^tl, (c3) 
10 U >|I7tJ1/7S H> (c4)j)nX*- h U;Hfc'&*, (c5):fcX:fc:r. 

K-fb^^xtt^o^M*^^]. ##»s»» (C2), mm^m.4k& 
m (C3) (*u >^©g^#3jtftte^xfej:^©it&£), mm 

15 &M3Hb^$J (c 4) $--r (c 5), mn-$Gfo&® (c 

(CD U 

U ><£^ik&m (CD Kite, jffllBftttU XtG® (B) £B&< 
20 WAS, (cl)«'J>ft^«l, =E;7-Iti ! J>ft 

£4& [(c2)^-;V b U >StXXTJVXtt^©i^, (c3)'J>l?XX 

fjk7 5h\ (c4)^x^n h u ;Wb£-<$K (c5)*X*-;i/g OP 

( = 0) H) X»5K^7^nS (>P (=0) OH) ^ft5S 
U ^iAtJVX^O^MI, (c6)*X*:r.jl,gXta*x:7^ n 
25 3Sm5ti*X7>f O^BI, (c7)^X^ 

X70t^r-> fc£], hGIB^E/ *7-ffl#«U ><t&®<D& 
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(ci)*s«u >vc&m 
u>*» *i»j>t, #uu>k (**u>m, trnu 

HU >m> E3U>K*>* #UffiU>» (^^s'J>t« tra 

&Jgi£ (C a, Mg, Z n, B a > AlS^t') 'J >W.*V 

<j7A, zKftfcfc-M'^A, TKm^Mm, 7K«fb^* e»n> 
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5 5P^>, M. =y $r;vfc£©«o <o»«?t*u >£®SL, 

io m<D^.mt^m.^t>^xm^im'v^mmm, &\z&mi&fr<D&m 
x^.mvr^±\zmm^wx'0&\zmmmmvxh^.^o z\nz<D& 
j£{kmv>\*> wm&it&, wto*ftmmzmnT&Qs 

feitfa U XZ)®^^ IT». W^Lfcf, 0. 0 1~1 0 Oym, 
tKUO.- l~70/im, 3; L < 0 . l~5 0Atm@ 

20 (c2)^;V b U >l?XXfiV 

>SMJ^fJk U>thUx^, U>Hh'J^nif;K U >Bfc 

>t^>^X'JX'J h — ;V Great Lakes C 

25 h e m i c a 1 ftONH- 1197, #M 2 0 01-106889 
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^7i-JHfi^ hu>ih U c 6 . 20 7'J-;v 

U >tx^fJK^7xXJV^>^X'J X U ;V^*X^x — h, 

^xuxuh-;w^^7x-h^^) fc£***wr6ns. 

(c3) U >^XXW5 H 
10 >J>l?X7>f^T5HtUT}t L) ^IfeXXTJl/Rtf U >i7 5: 
H©*S-&«S:&-&*, 2001-35468 4#&** # M 2 

001-13982 3#&$U4$W 2000-154277 *§-&$B, 
#H8¥ 10-17598 5^&#, #l¥8 - 5 9 8 8 8 -Sf&S, 
%fMme> 3 - 2 3 5 3 6 3 -%^*lC|B<ft© U >«X^fJP75 F 

15 2*t«ffl-C*«. 

#£UV>U >tX7TiV75 H^L/T, >tX7f;V75 
HM^#tf5>n^o C©i5&'J>llxXf^75FitTtt, M 
N- (^7U-^t*m7-f=:JV) lI7JV^rW>75 

>m imx\z, n, n' -jtrx ($?7x;^'>$x7^xjv) tf^ 

20 N, N' - H7. (^hJHil/t + '>*X7^fXJl/) tf^7 

i?>, N, N' -HX (^'>'Jjm'>*X7^XJP) tr^i? 
>, N, N ' -trx (v'Xteh U ^^7xXJl/^'>*7>7^ ~ 

;v) tr^5i?>^«H], ifx^s^h^^x [($?7U-;^*'>* 

7,7^xjn T^y] B&*«ttft*ttS( {«^«, 1, 3-Xtt 
25 1, 4-li7[(^7i/+'>*X7^=;V)75>']^>^>, 1. 
3-Xtel, 4-H7. [(>* MW ;m->*X7>f XiJV) 757] 

^>if>, l, 3-xtti. 4-tfTv [(v^v-u ;v^3f ^ 

757] ^>*fef>> 1, 3-Xtel, 4-t£X [(^Xtth'J 
^f;V7xXM^'>^X7/fXJV) 7^/3 <>^>> 1, 3- 
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X»l, 4-tfX [(i?7i;*^7^M 75 y *^;H ^ 
>i£>, 1, 3-Xtel. 4-EX[(^bHJl/^y^7^ 

u;m->*x7^-jv) 7^;^fJH ^>^>, l, 3-xra 

5 1 , 4 - tfX [(5?- h u ^^;V7xn;v^-^->7i>x — ;u) 75 
Ii7JV*k>75>i [«*tf, N, N' -tfX (**-^ 

10 flS^&IB 1, 3-Xttl, 4-t*X [(^^>f^>^ 

^'>*X7^ ;V) 757] ^>i?>> 1, 3-Xtel, 4-tf 

x [(*:fr^>^l/>> ? :fr3 i ~>*x:7^ 757 y^w] ^>i? 

l/>7 5>i [fllfct*, N, N' -tfX C7 x~ l/>- 1 , 2-V 
15 t^^X^^W kf^^> ? >> 1, 3-Xfcfcl, 4-tfX [(If 
7i^l/>- 2 , 2' -^^^X?^ — )V) 75;/fJl/] If 
^9e?>fc£L tfX75S7^7*X [(1^7U-l/>^t+'>* 
X7^W 757] ■ &arSftHb'&4bSt {mXUs 1, 3-X« 
1. 4-t:X [(7x^V>- 1 , 2 -^^-^r^5^X^^-;V) 75 
20 y ] ^>i£>* 1, 3 -Xtt 1 , 4-tfX[df7x^l/>-2, 2' 

-m^x7-{ 75 y y^;n ^>-fc? >&£K 3, 9- 

fc*X (N-Ii75/) -2, 4, 8, 10-f h ^^^it- 3 , 

9 -^X? 7X If D [5. 5] -»7>^^>-3, 

h*m N-li75;i^, v7J^Jl/75;i (v>X?- 

25 ;V7 5 ;s^^), i^75;s (if ^;s> tf^s u;s, s> 

^^JHf^U^/I> tM'j;S^i'), 7U-^75;S (7x 
^75/1^2). 7MJl/7U->iV75yS (^^7x^1/7 
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ms P isV-X SP-601, SP- 6 7 0, SP-7 

03, SP- 7 2 0^t')j (ESfflte/fclil («0 «) ttTA^T 

5 ( C 4) h lUWfe'&tt 

10 ^rzy^^y >, (#U) ^h^'>f'JJVt*^*7,7 7if>, 

15 m& (wzte* /whd^;>, w/;i^>/-;k if^x/-;^ 
ii77x/-;v«T^ttsnfti^Rtf/xtt««7xy + i/*7 

mm*x*>wt du >«) *x*x:;i/a op (= 

20 o) h) xim7^3S op (=o) oh) ft*r*ffiu> 
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5 TJ^JHi^X^VBIt/XXfJl/ i7)V*r)V&, ^^)V. X5P 

^tyc^^MJVxxrJi'^'J-M^ ^xx;v, 

o > ^o^nBT;v^;v*x^>m ; &y 7jv+;n^fjn: 

^jSTSC^e 7W*^*>i : &;c wo 7U-JH^fM 
10 7'J-JHi*^* >Ht ; & yi^fJV [7U-M7x^JK 

^^V&^Tf* 0 , o AG IB 7 ;W >m ; & </ 7 )V^-)VX 

«7 U -JVXXfJH:Mt5C 6 . 10 7U -j^^^^t; c,_ 6 
7)V*r)VXUCi- lQ 7'J-JHXfJl' (10-h FD*'>- 9, 1 
O-^tiFa-9 1 0 -*X777it>M^>- 1 0 

Cj_ 6 T;i/^;v*x^>m> ? c 1 _ 6 7)V*)V k>^iu x u h 

Di«7J^J^^*>llX7Mi*) 1 0,-6 7 )V 

Mi>C 6 - ]0 7 U — ;W C,_ 6 7 )V*)V-fc7.ifr>WtC ,_ 6 7 C 6 _ 10 

7 u-;i//^<H0DT;i/^;v^x^>m> ? xx^;i/^:^%^*n^, 

25 IU>Ub U l^fJVtlttiJfiS'J >^ b 'J XXfJK7 

u -^dS7xxjk ^ ^~>u jmssi'j >m h u c 6 _ 20 
7'J-;nxT;^t , )Jiii | J >^ h iji^7JK7^w, 

siu >m h u C!- 10 7;v+;vxxf;v)5:£) fzawmtf sns. 
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;7'J-;H7fMi!) <£>&M*& (Ca, Mg, Z n , Ba, A 
10 1 ffifc£> rf^tf 6n-5. Sfc. fil'J 

7Jl/^Jl'*7*>EIXli7 U — ;i/3frX>fr C a,Mg, 

Zn, Ba, Alll^t') <k-^£*l£o C © <k 5 &:£$$*X * >m 
{k-&^©^M^©f^^«J^'fb^^^||bT«, MX.*** 4#P9BB 5 9 

- 1 3 9 3 9 4^ / £m. Hi?g6 3 - 2 2 8 6 6 n&m. 

15 - 2 2 6 8 9 1 #Hf4 - 2 3 4 8 9 3 ^&SS> #l¥8 

- 2 4 5 6 5 9 #i¥ 9 - 2 7 2 7 5 9 #12 0 
01-13958 6^«fMTt§ 0 

20 ;vs (c H 7JV*;v«a^) x«7U-;H (c 6 . 10 7U-;vgfc 
^fMfo*X7^ >tc,. 6 *^7^ >^xx — 

t'0*X7^f >tC 6 . 10 7'J — M 1 0 - Cx-wTfrlrJVWm- 9 , 
1 O-^kFD-9 1 0 -*X:7 r^x^-> M/>- 1 

25 O-t+>'h7j:£0lt*X7^>iXXTJH 

7Ji/+jnx»7 u -jvi^-x»xiiufcti*77^ >m 
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7^ >g*tt;£ i »G>&JRi6£ ITS, mUm^OT )V^r)V 
10 Mg, Zn, Ba, All^t") ;WJ^Tf£o Z.tlB<D&m*7, 

>m<D^mm<D^mt^t^mt itit ^j^.^, ^mng5 5 

- 5 9 7 9 -if^fB, #1¥ 1 1 - 6 0 9 2 4 #Hf ¥ 1 1 - 
1 4 0 2 2 8 4f Hf!¥ 1 1-236392 -*t&$8> #H 2 0 

0 1 - 2 6 8 6 #13 2 0 0 1 - 5 1 3 7 8 

15 2001-51378 4-*t£^> #^ 2001-513786-^^ 

ytm&frf&s 97319 4nwmm, *m<wvtm6 01117 
2^BMmm. Kmrnw^e 24892 i^wmm^^M^^ * 

^wB^u^-M^mu >jb^itlt}t t/Y-iti'J >ft; 
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t :7x-;i^x:7x- h tom^m. A-f Kn + ; >t#\sz?)l-m 

;P*7>:7x- h £cdH§^^k t*7x;-J^^VyJ^7x- h 

7 x — h <hOffi-&tl> k'X7x;-JVAt^ l/v^l^X? x — h £ 
(Di^«,t:'X7iy-;i/A«!:^^ , J>'l/*X7x - h £<Dm&®^) 

10 M5i7j*££LTte, *H#fFlg2 6 1 6 8 7-ifBJ3iSffl»> tKH^HS 
2 6 3 6 8 7 6 ^mmm, ^S^fF^4 4 8 2 6 9 3^0Ji$ffl#, W 
iBH4 8 - 9 1 1 4 7 9-255786 ^&?S> 

Polymer, Vol 29, p756 (1988) & £ 3 „ 

15 (:7x/-;Htf)lif&<>:) ©U^XXfJK^oTfeJ; 

v>„ se>^ ttrte^u 7-itiu xb-s-^icte, t&fBwa^x^ 
cne>oDU y^^it&m (en e>-5-£, $&^u Wb-a-tf 

20 &.mV>, (l'J) l J>^7> ; E~9A, l J>ili©iISSt*)^ 

xtfngt^^u >ix7fjk ^#^u >^xt;t-;i/Sl^^-& 

U Wb^^K li^ U >tX7T^« iJ>il7fJP7 5h\ 

(c 2) ^mmmm 

n$mi&ffim\zfe, #u 7x-v>x^7 ^ H^Wflt, ^u^xn 
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10 ftttTJIB) tlttt^'J7x^V>XJV7^f^-(Ar 1 -S-) 

-i/>S) 4 p, P ' ->57xxi/>x;i/*>«, p, p' -t'^x 

p, p' -i?7x-l/>X-TM, P, p' 
SfB&«, ^0<);^7x-l/>StM$n57x^^>^JV7>f 

*t#ij7-tlT(t p-7x-l/>XJk7^ H***3ib^. 
25 iS7xXl/>X;P7^ FiOfTiRia:*2tH±fcll*^ 
>*;V7>f F£&£i*3Eb*tt£l^ m-7x-l/>XJl/7-(h , S 
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-&Kfc&ttXfcm*«fcJ:0»l«tt££±#Si^ /&J£*DXt££ 

3ffl£A±©wiis*w-r5 ; E/^-*a*-& : b*^S'&bfc^tex 

7>f H^»#U If7i = l/>X^7>< F (PBPS) ©ffi, #'J7i 
- W>7JV:7^ H^hXPPSK), 5j?Ulf7xnU>7>^7^ F 
15 (PPSS) ^fe^fflT^^o #'J7x-1/>X^7^ F 

#U7x-i/>x^7-f Hxnnoft^fis, «*.wr, 3 

00 — 30X 1 0 4 , 0?£b<»4 0 0 - 1 0 X 1 0 4 @ST^^>o 
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ffim-znz'ftv y 5 ft^ot> >?7 5 ;v#>m 

10 X>, 2, 4-> f T^/^->^l/>, 3, 5-^X^;i/-2, 6- 

n7^r^Ul/>^75», tfX (2-75;ifiI/) ^> 
if>, k'7i^V>y75>, f7xZJl/f^$fT5^75>. (09 
4, 4-y757-3, 3' -Xf JPt'7x^), i?7 x.- 

15 ;i/7;v#>#te£#l-3^75> c«A.wr, ^7$;y7i^M 

^ >, If 7, ( 4 -7 5 / - 3 -x^;i/) z?y xx;l//^ h*X (4 
-75;-3-^^7x^)/^>> 3, 3' -^nn-4, 
4' ->>75 / ^^oiX;l/^^>, 2, 2' -tfX (4-75/7 
xx;V) 7D/1>^t'], If* (4-7577x^) >T V > , t*X 

20 (4-75/7x^) ^M>, 1, 4-t7^I/>^75>^: 
t*©^fi^75 >*i^n&©N-iiffI^75 
e>n^>. 1, 3 — n^>^ >i?7 5 1, 4-y^n 

A^1t>^7S>, tfX (4-757-3 -^^;l/->^ a^^v'jV) 
**>fc2:©IIB3lt3j;S>7£ > ; bU^?l/>^75>. :r h ^ * 3=- 

25 I/>y75>,^>^^5 1 l/>^75 * ^ I' >>*7 5 >, 

2, 2, 4 - b U t^JV^^r-y-t^Uyi??^ >, 2, 4, 4-b 
|J^5 : JK^/5 : V>^75 ? ^J-VyVJ '5 >&<H© 
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^M>|tlT!t WAti* "7n>i, 3A^H, 

5 r^tf tf ^ u >m> x^u >t, r-if^-r 

Tk?^;^, -fV7^;v«, ^w^^nfe, ^-7^^>^*;w#> 

15 ^^m^\tmm.m7 2. / ti )v^>mtux\t. mx.\*> 71^ 

20 IT, ^ AR^/Xtt ot, ca -7 ^ J ti >^ 

fffiLTt)j;^ 0 7^^AtbTtt, yDtf^-^^^A, 
9 & & y 7^ ^A, # 7° n 7 # ^ A ( e -^J^P 7^ & 

£) fe^CDCj-u vZZJxIZE. a, (o-75;*;^>tttt 
te % 7 _ T ^ y 1 0 - 75;T*>K^t'^tf 5>tl 

25 3. 

tsti 7W>m, ^i/^^^m, -fv 
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MHn>ibT(l 5?75>*Wmm»5# 
5 'J75F ^75>^ttT^>'U^>^75>^tJ 
#'J75HX»3#'J75l<), jfSK^fl^^^ta, co 
-C 2 _ 12 S?A^>«t^6#6n*#U75 F 7 5> b! 

>m <t ;* ^ 3=- 5/ U W >S>7 5 > £■ 6# & * ^ 7 5 F (MXD 
6 ) , X ^ U t^^*'>UV>^75>i*6#6n5#y73 
10 F > T^tf^t/^^U W>i>75 >£*>5#&ns#U 75 
MPMD6),7^'J >St7^*'>'J I/>S?75>t^6#6n 

75>t^e.#^ns^U7SH, x^u>itN, n' -*?*9- 

15 il, 3-7xiV>?75>i*6#6n«#'J75 F, 7>*tf 
>ft4, 4' -^75/5?7i^M^>t*>5ft5^*# , J7 

>H ( 7i?t!>it^^ + >' , J^>> 7 75 yBi.nn 7^->ui/>e? 

75>t)!l^#f.n53^'J7SH, Tv ? tf>^<h^^^r5/Ul/> 
^75>^N, N' -^^fJM^^'>'Jl^>^75>t^&f 
20 6n53*U75Fft21 6*13. Wfcff*bV»*»ll! 

t^D>tltlt *S*y7 5> (tffc* ^>"JV>^75» 

ta, co-C 2 -i2 iSSi^*^>W^^^ § ^ IJ75 H 

MXD 6) tftgtfSn*. ^n&0^U75H«WXttZ 

25 ^n6©7f#^^<D>«^ ^JAU #^BS4 4- 2 2 5 1 0^ 
#^BS 4 7 - 5 1 4 8 0 # «pMBB 57-200420 
#Hi§PS58-111829 ^^#> 4#HBBB 62-2831 
7 9*&*U I*MK**M*7 4t4^ 7 8 6l(1971), Ifcffc 
^«ltt7 4#10^2185H(1971)> I>^7'J 
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x^^«74i mm^mm. 1 9 9 s¥) R^^ne,fctsm 

5 oo-ioxio 4 , ffsi<«5oo~5xio 4 mmo^mfrz 
7^ u 7U v— y%mm\z.\L tbtZ (6) 

[-0-Ar 2 -OC(0)-A L C(0)-] (6) 
10 A r 2 AMa^BK Stm^, 3U*J!iS#J 

20 ^u*;v#>»^^tt. 4>&< t y*^*^*** 

vovw— ;k A-f h'n^;>, m-^^U 1/>^U xi— ;k p - 
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(b'X7x/-;l^)>#J*-fc£> 4, 4 ' -^tFD + ^k^xZjk 
5 2, 2' -b^xy-JK 3, 3', 5, 5' - r h 7 * - 4 , 
4' -^kHD + v/k^xr-JV, fuffiZ 3 &tf Z^^TM^v't: 

(t Hn^v'T'J-JV) C 1 _ 6 T;i'^>/^i: ; tf X ( fc F n * U 
^^D7W> [M*.fe£> tfx (tHn^->7x-;i/) 
10 o^lf tfx (kFD + i/T'J-Jl/) C 3 . 12 i/^D7;^ 

FD + '>7x^I/) TJl/tfc^v' HOte, (kFn^->7x-JH 

^^x-^;i/, kx (c N 7MJHikFn^^7x-jv) t;v 

WKfts k'X (3-^^-4-kFa*'>7xZJH 
20 tfX (3-^^-4-kFD^'>7x-W 7*a/t>, tfX 

(3,5 - 4 - k FD^r'>7x-;P) tfX ( 3 , 

5 4 _ t FD + «>7x-Jl') 7'D/t»ii1, tJI^> 

j;7x/-JH (0»J;Lfc^ 1, 4-y (C H 7M«kFO^ 

kx7x;-;vA, k7;7xy-;i/F, k77x;-HD 
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# n^u-vv^^ ;-Mi*©c 3 . 10 j&jfcifcSft&W'r §Bifl&^# 

>e?# ;i/#>ffcfc£©&*» 8~2o iKOTU -ji/S>#;v#> 

25 ;^ + ->7x^) '>^nA^U->^f©lf^ (AJ^+^7'J- 
;V) C 3 _ 12 D7W > ; tfX (jfjJ^^r'>7i-;V) ^b>^ 

;v) x;v*+-> H & <if ® tfx (^;v^^r->T u — ;w) tjv*^ h ; 
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KtaE) R^/X«k*77i;-;i/i (k , 7>7i;-^A, HX7 
^y-;i/AD, t'77i;-^F, tf!7:ny-;i/, 3, 3', 5, 5' 
-=t b^t^Jl- 4, 4-7tFD^->7i^Ma <h^>i£> 

20 ;k ^>f>^t-mr;/xatfX7x;-ji/ith^ (7U 

b?X (j3J!/#^r'>7i-JV) X^>, fc'X (*Jl/^^r>'7x-JV) 
tmXtt, 1, 1, 2, 2-fh7^X (k HD^'>7i 
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Tt»i^-I«!)7x;-^ 7x;-;k o, m, xte 

io ;v7i/-jv; o, m, xttpfii;7i^K ^>e?;K 

^i*&ft57'j -;v7x/-jv^t*),-l©7;^;v7;vn-Ji' 
& x^/-;k ^d/v-jk ^^y-jv, 

20 >m (v^o^tf >#;w#>m&£<z>c 4 _2o re***^*^^ 
r), -«(D^#^*;i/^>m (^ift> h;v-r;wm, o, m, x 

c 7 . 20 ^ifc^y #;v#>m) amsns. ttnE;&;v# 

25 ;v#>i£ (fcfc, C,., 0 #f KlWlJIUfcCHi WJI'E/*^ 
£fc, #U 7U 1/- h #y7UU-b*»IMOt 
ij7$ |«fi:2t#UT-7D>f*»j$UTfe«kVi. MIB^U^ — 7 
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ssgyuv-bStfis^Wi^ fllfcfcf, 3 0 0 - 3 0- 

X10 4 , JfSKI*5 0 0 - 1 0 Xl 0 4 @^T&3. 
7i-JHX/i?^^M <09*.tf* 3, 3' 5, 5' -Th7if 

t*x^xy-;vMx^^->#ii^m^"r^. if x7i;-jhi m 

• 15 y-;WS!x#^>'»J!t ilttt, fc'X (kFD*'>7'J-^) 
20 y^^yflx^vtlftiiJTS/^^i'jltlitTtt, 
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75> (i?75/^7x^M^^i')« #!S^fift7 5 

##*X#*$/#re<0ft¥i50^*WU 2 0 0 - 5 X1 

5 0 4 ^SKtt3 0 0 ~lX10 4 , $ &fc«F*b< «4 0 0-6, 

5 0 0 -5X10 4 , jfSKtil, 0 0 0~4X10 4 iST 

10 5»5:i:©lit75>, ^^7x"l/>y75 >« **/W> : S? 
75>fet*Offi75»S:f), ^ U 7 5 / 7 5 F*«<b»K ft* 

<fc txm^TKti *«flssa & £ ©ffitesa ic £ x> v xm ^ x & ^ . 
zLnzommj&fr\t&mxx&r~m&±u&&t) j &xmmx%z>o 

15 k Fn*->JHM/xa75;S$tt§fW*ttSi 

20 >?i>i7x;-ji/»i&, wmm6 1 - 2 9 1 6 1 6^^#, wm 

BB62-201922 #§B¥ 6-49181 #&#R|Bfc© 

71; —jvmmteZ] &M?kX&. 5fill£Mfclrt5fllt 
(i) 

25 y^^y^twtt, Tta^; (7) xm-zn2>mQMvm&&mis 
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TjV+iHtbtii, x^;k ^^>v, t-^;w, ^ 

l <kc h ,7M^, * e> k:# * u < tec !_ 6 

10 3*tfe>ns. 

15 p-t^JV7i/-Jk y-ji/7x;-;v^t*©c 1 . 2fl 

.20 7;VfhHatlttt, ^AJt *JVA7JVTtK 7th7^ 
ft F, 7u £*>7;V5*k Ffc£©»IfrlS7-n''7 s fc F, 7i^ 
7th7JVft ^t'©ffl7Jl/ft H?i£d^^^ns. 
UV^T^f b HitlT«, 7fc;i/AT;W^b F 

h'Jt^t>, /t7*JVA7^f b ^t'©*M7JVTt 
25 H©m^'bilfflTt5.7x;-JVit7^Tt F«t©*3-&tt. 
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1/0. 5~i/i (^Ejwtk) mm-e&&o 

ftTTfrfrn&o SiiibTft, MAfc£, *£$Sfl*& <09*.tf, % 

u mmmm (p - mvx>x;p*>i£> 

m*.\*> rX57^M/^>PR- 5 3 6 4 7j, 

hl/^>PR-NMD - 1 0 0 *s U — X J , rxS7^f M/J?>PR 
10 — NMD — 2 0 0 v' U *— X J tbTftifaVX <«0 ^6A^T 

15 i~2 o (#k: i~i 5) nmT&zyySjyzffim, ffc 

c©J:5jiA<^y y *7>; ^1SN!&£ Ltd ^^LJi, isa^ 
^ 9-f hl/^>HP N->'J- Xj <h bTfe^C^n. l/X ($0 #>£>A 

20 ^ne»oy^77^tiioiji^stbT«> #11200 1-1 

7 2 3 4 8-St&$g, ^1 2 0 0 0 - 2 7 3 1 3 3 WW 2 0 

00-273132 m±m> ^1 2 0 0 0 - 2 2 6 4 2 3 ■ff&IEU 
#PI¥1 1 - 2 4 6 6 4 3-^&$B> #§B¥ 10-20413 9 
ft, 10-19515 8-Sf&#g^£#HiT^3 0 

25 fefc, «&JZE(D^ t7h-JV 

7x/-jhr)» 7)V*)i>^>-¥>m h;vx>, x^;w^ 
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tag), tjvom* %-y=L-^-v bm* uz?>nu£<D#m'&i$,ft 

jvATjpTk Fft*,**&ttJi (7>^xt, h yxw5>, 
hux^ ;-ji/7= Ri;/xttitt»ft c->aS7ftfc£) 

0#STX«*#«TT^SS^t5^S [fi!AH DIC Tec 
hnical Review No. 3, 47I( 1 9 9 7),#I 
10 ¥8 - 2 5 3 5 5 7 M>#1¥ 1 0 - 2 7 9 6 5 7*&*fc£] 

15 ^rti (W*.to*\ U>ft* l.U>t> fi*7*>lS, ^H^x?^ 
>ftfc£©U>ftS^ Rt*J:*iS>©*t7k*K Aa^>ft«, X 

**ft, fi^a>t, #«#U >ftfc£©*tfft»l* Rt^ 
25 v;*?*;^^!) O 7 1 > - 
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mm. p-t^?jv7iy-MJVA7JV7t hvi^^^ii), 

mizmmzn-t, w%.i&> 300- 

5X1 0 4 , Jf$l<tt3 0 0 ~lX10 4 gmoigffl^ £>^iRT£ 

10 (2) T^;i^;nttig 



(5£«K Ar 3 l0i«i^Sl< Z 5 RtKZ 6 tel*]-Xtell&oT 

A r 3 T^$tl5fSISiUT(t ^Hi^ 6-20 OffiS, 
M*-fc£> 7i-k>l (o-7i-k>l, m- - 1/>S, p 

20 p-7i-i/>i) &^vf^^i^T#^o 

Z 5 RUtZ 6 Ti$n57MI/>IttT«, X^U 

25 :/ot?;K t-y^)V, ;-Jh 




R 
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5 3„ 

*)V®miZ\$, MIB^ (8) fcWx, Z 5 RtfZ 6 *^^1/>S, 
Ar 3 ^7iCk>l, R 8 ^7K^M^T^0, TfB5£ (9) 



QH 




-CH,— C 7 V-CH 




(9) 



T7;w*;n»ii«, -flgfc, Tf2^: <io) tg^ns^tii: 

Y 6 - Z 5 - A r 3 - Z 6 - Y 6 (10) 
(5$*, Y 6 IS7j|/3+v'S, 7^^t+'>I, hKD + ^SX 
»ADy>gfSit. Ar 3 , Z 5 S:^Z 6 «t&f3tI^C)o 
20 ^ ( 1 0 ) \Z&^T, Yti^nS7^3*^Il:^, * 

25 mnaa do) T«$n§ft^tit(t ^->ui/> 
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-^t-Mi'CT^^^^^t-JHR* P -3r^U l/>- a, a ' 
10 7 = >J>»ibTtt, 7-'J>, TJV^;i/T-'J> (#1 

>^^©Ci_ 20 t;w^;i/T-u » v r^n-t;v^;w7=u > (M 

N, N-^^^;i/T^U N, N-5?I^7=U»ft2 
(7) N — C i_4 7JV3r;i/7XU n* 7X U >«tt, 

15 1 itXftaS^^ftftffibTfcj:^. 

mss^ (io) T^snsfc^t, 7x;-;vixtt7-'J> 
2g<h<2i»j^te> mz.i£s mm/'&m= i / 1 ~ i / 3 <^;nt) m 
#?£b< «i/ i~ 1/2. 5 (^jvft) gg-e^s, 

20 0 - 1 6 0*Ce&, 50 tg«, $ £ 

<tt5 5- 1 4 0^g«T*5. fli, i077M^fIi:UT, 
ttll 2000-35182 2^^$gf3m©T^;V^r;Htflgt)^ffl-C 

£)te«tax*^i/Sgte^fO«ffl0^fefcJ; Off ^ ilt^Tf 5. 

(3) ?gmmv-)v®m 

3?mm\z~)vmm£ tut tie**; (id 
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R 



CH 2 — C 



(11) 




(OH) 



g 



5 S(ll) fcfc^T, ff*LVJC M 7^a£i:UTtt, 
7 ? V >m?3L E CD C 6 .20 

10 J;V*. 

i(ll) fccfeUT, b HD^e/JHO.TKiIi i «> 

JiSfcKfctt^&W&ftSfcN&tt* TIB^; (1 2) 

15 l^^tl^iMfiSttS. 



[5£4»* R 9 teMiBteHC. R U «-OH, -OS i(R lz ) 3 Rtf- 
OM (M}Z&m*3 L *>* OR 12 ^OCOR 12 TSD, R 12 tel 




(12) 
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t — [ (^^) 7*u;i'&, (^^) 7^u;vix^f;v (mx\£, 
^ y )vm^^-)Vs 7# u )vm 2 -ifjK^^j^i'o 

pn^e/if.M^OkHD^^JHtf^lfr, (**)7#y;i/ 
m ^ U v^te H) > * ) 7 £ U ;P7 5 H * (^^)7i"JD-h 

y;vfc£], x^i/^^e/^- <0j*«» t,^i^>, kx;PMPx 
a; - ^^l/X^l/^, ^ODXf l/>, kx;v?-:7^ y >, k 

yi/>> 1. 3-y^> ? X>> 1, 4 -A^yl>, v^^O^ 
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*>m\Z-)VtSiE<D k'zjVxXfJH ; **fr\Z~frfr h >, 

x-tJW \Z=.)V*7-)V3L—r 'toteE. ©b'n^x- ; N — If 
x;i/#;w/v/-;w> n - tf-;i/tfn u H >. N-k-jK5^^;- 

9 0- 1 0 0 /0 («»X),Sf * b < 3 0/7 0 ~ 1 0 0 / 0 (S 
iX) v S5fcff*l/<tt5 0 / 5 0 - l 0 0/0 (a*%) iST 

10 

So 

15 300-50X10 4 , SfSK»4 0 0~30Xl 0 4 ggO|gl 

7?fr*frmm* ismM\z~frmm. ^i:*'J7x-i/>^'>h 
20 sari*, #y i***hb, /#^y*«ntJW£b^. 

cc 3) mx&mfc&to 

(C 3) tUT, (^U) U >t75 H^StttRafc-fr 
<fefc££fi!V>T'b«fcv>. ^oJ;-5^^^^#'fb'&ti (C3) te> - 
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m^mmvuttrm tmmv >wtt<D&, (d)Mfax^ 

-f s ^vf— ;k bVTV-jvm. sit &y*s 

>j>vf7y-;p, ?7^77-;k ^t^t^/u>^), mmx.zs 

15 t^f 5Ii (^l^/D 7 9 If >^)> giM6Ii (tf 
U>?>> tf^> ? >, KU5$?>, KU^>, h'J7y>^)> 

5 5 Xtt 6 I^lgfP titf SWS b < , W\Z, hU7 7-Jl/5. 

h'J7y-;Ht;^ftiL/T«, 1, 2, 3 - ;hh ( 1 

25 H-l, 2, 3 - b U 7V-)Vm ; 2 H- 1 , 2, 3-h'J77- 
Rtfl , 2, 4- hU77-^i (^7t7-MH<0 
1H-1, 2, 4- h'J77-JI/i ; ^7t^>^2®4H- 1, 

2, 4 - h u yv—frmizE) ffim^-v^. 75;s»hu rv— 



WO 2004/061008 

75 

vx^xh^^o ysyicitfi, #^MRS$nT, i-3i, 
a^^^$> ( 2 -*?-)v* x;i/*;i/* ^ ^ >, 

; T>* U >, T U H) f < £t*0i/77-;H!7$ H« ; tf?-)- 
10 5 >> /?J^7t$>, Tizh^T±^>, ^>!/^T^-^>, 
ifTl-S. >. CTU-^7t5>!5:t*<iD^7t5>Xtt-e 
©li^^tl, 75/IMl, 2, 3-hU7^>i 
4, 5-&, 4, 5, 6 -(4^:21:75 yS^g^lfcl , 2 , 3 
-hU7^>,4-75y-^>V*-l,2,3-hiJ7^>^a, 
15 7$;Stf 1, 2, 4~hU7S?>« 5 3, 5 

-&fcz\zr ^ s m&mmLZi i , 2, 4- h <;y^>&£) 

20 1-3IB (^JA{1 1~2<@) 3gmTfe?) 0 
#1, 3, 5-h'J7y>i^^L^, 

25 75/I§ft5^fltft^tlTH Mf3 (a) ^ [Wf 

j^Lfei>^< <hfe 1 ^©7$;sti5iitT!i$Mt§(0)(itsf 
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10 *>@£, 

(1) *U >^©75 /S^ttStitf Mft^ 



15 >«;#U**U>« (HP0 3 ) j (5$*, j « % 2^±<z>M$c£ 
UU>») fc£#"&£ft*. «TB*U U >«fcttTIB^ (1 

3) Tssnai^ij >s?i%tsn§. 

0 

HO— ff-O-V-H (13) 
OH 

20 ktt2«±©SE«:*^T). 

iftl<tt3-iooo ©M^-eafe^o 

Sfc, MIB^UU>m^«> KDU>H, £U>i, B9U>^& 



WO 2004/061008 ^pjP2003/0 16529 

^s^t h u7s?>^*ou >bm«u mx\z. >wtm(* 

JV h U >®?t<7 5 >> Jfc;*:tjx>»7< 5 5 U >^©* 

jfe©sMim#w¥ 10-306081 ^^m, 1 0 - 3 0 6 

0 8 2f^i^#iTt§, 

(2) ^u^^oT^yass^r-rsas*^*^^*©*** 
20 «i?ttT«, y-*K, anst. Mm^©#if 

M; mift#m&mm* ; 7 5.>m\zttB~t s^i^ai, ^ 7 ai, * 

n>i£, ^7 7- 5 »^«K*[t:n«itt^7 5>JS (tf 
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bkis.*^* win #n¥8 - 2 3 1 5 1 m'£m~ 

\zmm.<Djj$kfzE\z£.r>%z, z.f&7?%%> 0 fcf DS^i?* ^ Ate, 
5 A. C.S. Sympos ium Series No. 425 "Fire and Polymers" , 

115$, 2 1 1 ~ 2 3 8 1 (American Chemical Society, 
Washington D. C. , 1990), ^i¥l 0 - 3 0 6 0 8 2^^il;|Bi 

(3) #u >i075;i^tt5§i^iimii©xj^ 

XM>gilT}t C,_ 10 T^*>^;VsN>» («Att, 

>x;i^>m, >x;i/^>m, x^>^x;]/*>i£&£K c 6 _ 20 
20 £) >se it [x;v^>m^^s>m (^^>x;v^>m^ 

25 It (ft) r^^>XM>U^7A MMS- 2 0 0j&<*£ 

(4) ^'j>^©75;i§ft§giMiW^«i(D*^i 
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^A&, *u>m., £fyj"$. >&fc. £<D$-)V bTfr&WtHL ', MfB^-;i' 

10 75:<H^M^T#^o 

iLTteU 09*.fcf» DMS*fc#>£ Tmelapurj, Joseph Storey & Co LTD 
£t;fr> S r STORFLAM MLBJ „ Budenheim Iberica Comercial 6> TBUDIT 
313J &t*i:LTA?pJiT(fe5. 

snjRgsn&^at, mm/mm (^;nt) =1/20-20 

/l, »*l<ttl/10~10/l W^«l/5~10/1), 

#ia/2~8/i o s*-£w»#{b^0&at#-r s 7 5 

«, 10/1-1/2, 0 £L< fcfc 5 / 1 - 1 / 1 , #C4/1~ 
1/lggT^S, 

(c) #U >^©7 5 /»*Wr*a*^#5R«<b^4Hi:W*U 

25 75/S^ft5gitfl^^iiUT«, 15 IB (a) £03 
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-^^fCD'SxDJS^^^r-rs C 2 _ 10 It0^#U ^--Jl/ ; 

3, 5 -^i/us-ji, hu^f;i/7i;-jK 
15 ji/7i;-jk p-^^i/^x/— ;k / zjV7i J —)VtzE(D 

€7755b U C!_20 7M^7xy-;p), 7'J-JV7i7-JP (M 
7i-JV7i/-JK ^>'7Jl/7i;-JP, ^75JV7x7- 

HufB^U 7 U h^tl®]|TMSUfc-|Ifi(D77;V^;i'7;i'3 
?JV*77x- hfoifcD^y Xtt^C!_ 10 7)V^JV^X7 x.— h ; 

xfi/>^u #x 7x- k ^>^xuxu h-;nfx 

5jsX7x-h^t*0C2-io mffiWk£ffi7)\'^-)l><D*:y 7T>M^ h7 
25 tJnX^x- h ; ^7 7xXJ^X7x- K t / ^ l/^;V*^7x 

7 x— K i/^ x - ;U4n7« ^ x— K l/i^tfcX 7 x — K 
^'>^WX7i-h, ^ h U /?;i/7xx;V^77x- hteE 
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x-b^£©Iii (C H 7JP^Sa:2) ^UT^TfciH* 

5 i$f LTVitt «fc^C 6 -i4 7 l J-l/>t/Xtty*X7x-h) 
fc2], >flXTiV [^f;i/7x-W77 

< SC H 7MJVC 6 -ifl 7U-MX7X - M 

ii (mmmmt7icm&^ mmmmt^mm. nsmmmtikm&fz 

x^;u*x*>^ 7"n tf;i/*x*>m* :/^;v*x3j>>m&H£> 
r;i/^;i/^x^>m; l - t Fn^^ifj l -*x*>^ 

3- >|ifiHfe £ <£> * x * y % )i># >m o ts )Vt£ >wt x x t- )VMte 

^>i?) ; x^l/>b*X^X*>^?S:i:<DC 1 _io I' 
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x*>m ; &&mmizE<D-fc7>'&; c 7 _i 5 ^mm-fj)v^y 

^jwx*^; ji/xxfMt*oc Hfl r;i/^;v*x^ 

15 x;i/C 1 _ 6 r;i/^;i/*x^>m : &/ c^TJ^^xxf^a; * 
5 l ji/*7^>i : &y7ix;i/xxfj^t*©c 1 . 1 o 

;!/ ; 7i-WX^>i^y 7xXJH7fMfCC H o 7 U — 
20 JV$7>*>i : eyC 6 . 10 7U-il'XXTJ^<i:t*^tn5 o &33> 

HutB^7.^>mxx^;vfx, i«*x*>^ixfji/ o, io- 

yhFD-1 0-tb'D^i/-l 0 V - 9 -xf^lt- 10- 

MM) ^bfcti*^7-f>i^Sn5. d©J;-5^:^^* 

X7^ >iiUTa, MiBa^^x^>m^^i^"r§em*x 
^^jvxfj^x7^>i, i?if;^^7^f 
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*y j >»fc£©c,_ 10 t;p^;i-c 6 -io 7U-j^^7^ >m ; y 
«ME#«U >I£i£te, ti^j£^f6fcffiffi<D--SBXtt^gBT?7 5 / 

X U X U h-JHfX*77i- h-y^5>, ^>^X'J^Uh — 

;pt^*X7x>-h • s^y ^ 5 c ,_ 6 7;w^r;v@m^x^ 

XfJKD/75>I (1 — k h'D + ylf 'Jt> - 1 , l-^/fc^ 

w.m-znrzftX'fc>m<D*7 $>m. [x h y □ h u x c^^^^x 

*>^) • -3F- h ^ ;* 5 ^ >tt, x h u n h U X (*^)l>ftxft>m.) • 

25 (7i-Jl/*X*>t - / 75>, 7i-J^^j|N>i-7^75 
^7^3*M>t • y ^ ^ >M [ 3 - C7 xXjl/3ft 
X^^X3) ^Dt!^>^ • ^^^>, 3- (7iZW77^ 
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io xtemmntzz) jt^^M^ <^<i^«5 o~ i o o*c@s) t 

s 

15 75 ;m*mT2>&m&i€mvub'£tm£VT\$, mm (a) <vm 
Ti^Lfe7$ys^t5titts«ft^^Tts. 

25 m<Dm^m^tz v v-7z?>fc&m\zn#m-t2>t. Fn + wutt 

ill-3i (M?U;f> 2-3^) USl^t^D^i/ 
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5 ^#^tUb-£^£°<£>3££ lilt h'J7i?>ity77-M 
y^TJ^V-Y, ^>Vif7^-^. >y7 7 V— h & <H ) 

10 *l£o 

(^E;Ht) =1/2-3/1, #3cL<«l/l~2/l 
15 *IgT&§o 

(e) 

20 mwmmfc'&m) 

m^mmit^m\t. 4>&< tt> l^oiia^^ h -nhcon 

X^l/>^^, i?Db-ijT>li (CDU) S;^0C HO 
7)\>*U>mm UifitVKfcCi-eTJVirUymm) 7)l*r 
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fcz). 7)\s*~u>mm [c 2 _ 10 T)i*~is>mm (»*b<»c 

-t*'>S©<)KH [t^>h-f>, 5, 5->?^^;Uh:^>h 
10 -f>> 1, l-^^l^>b*X (5, 5 -*? h-r >)> T 

^> h>f >^0k^> W >JRftH],XH:*OIS*#ja:2)&t«jST 

•f Hit, T-fe^i^>^m (£ry 3-;i/#u;io, n-^yS©^ 

15 U-f H [ 1 , 1 - l/>b*7 ( 5 , 5 -^^^k^> h-f >), 

unseat -a-*© 5 s> 2^©g$i-7h^i0i)ii 
25 c H 7;^;i/#, 7;^i/>^^i/7 ^fi/>^^i^7 

«b [t^tJVJVi!S;^©C2- 6 ^*JV*>t®-)|/^ Fife* ^7 1/< H 

mwtfeii<DVi"( Hl^f Cn^y #;ntf>Bfe % #w 
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<D~mw wvvh. MwrfzE) mmo&mfc, m. 

5 ( f ) ^b^v-frik&m 

R^ifT- h (5, 5' -tf^ 

i-Jl/fb^y-Jl/, 5, 5' -b'fh7 4 /-;l'0 7$>I (MX. 
10 tf, 27> ; E->)AS, 2^7X>>>:&, tf^9>?>^, ^75> 

>m.> =^>u >*s^af) sns. 

&Jgi£<hbTte, 5, 5' -tf^h^y-^O^JR* N 
aift, Ki^Ec&T;!'* U ; C aift, MgS, Bat^t'O 

15 HftS©^ h ^ N /-;U{t;^#f©p^^^^T«> #§§¥5-5 1 
4 7 6 m±m. &mW- 6-1 66678 ^^$8, #PS 2 0 0 1 -2 
9 4 4 9 7^&$Rfc££#Hg-C£*. 
(g) (#U) U >l£y == H 

20 ^^i, -N=C=N-Xtt-N = C(-N<) 2 lfI$n5l-y 
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^>y^7t5>^if©7$;ltf 1, 3, 5-hU75?>«, 
3-757-1, 2, 4-h'J7^>&i*©7$>/S^tl, 2, 
5 4-hU7i?>S|&^), 7$;ltf hiJ77-JVi(2, 5 - S? 
T^y-l, 3, 4-I>'J7y-J^t*075/Stlri ) 3, 4 

10 ^St^->7t5Kii#:ft 7$;Stf 1, 3, 5-hU7y 

15 T**. #'JU >f75 FfcOV>Ttt, W^Ltf, #^¥7-13 8 

4 6 3^^|^#i-ef5. u©«fc5)5:^ , JU>i75Fli, 

Bg5 3 - 2 1 7 0^&#8, #&0g 5 3 - 1 5 4 7 8 #&BS 

5 5 - 4 9 0 0 4#&38, #IU§0H 61-126091 ^&#R, ftH 
¥10-8169 l^&fg, KHfttfUM 0 4 3 9 8 7 ^WMWfc 

20 t'fclBtO^S^t'C^OllTf U >t7$ Hit, rx5 

m <*) ft], r 7 tfy>MPPj [ («g) Hft^S*;P«], TMe 1 
a p u r j [D S Mfti], rExo 1 i tj [^7'J7> btfcfi], 
TAMGARDJ [Albr ight &W i 1 s o n%fc§g] t bTrff 
25 IRStlTV**. 

CftSOgas^fbS-to (C3) CD5"&» hU7i?>#»Stt 
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^^^>^> 7^*U±*4**, Zn£, XSAlDit'), <# 
U)U >ft'>7t5 h*iX»ii#:t0K^4^ft(I) (0»JA.fc£> 

En&flDMMffr&tt (C3) tt, X^3^>3Hb£#K 

io y y?n (z/7>%k4k&m* h&it&Wi. t;usx^a^ 

ay runt, 7^u>ti> ^vari©. ^r~>i/> 

15 tfitxttunsom*^ 5piS3fti#yxx5 i ;v»», 

m. # y v v#>®m. T^mmm. #y s b*&£), »^ratt» 
20 T3„ 0g*.&* as*^^* (C3) o^mmm^miivx, & 

HBS 5 2 - 1 2 5 4 8 9*f&#> tUBS 6 2 - 2 1 7 0 4#&*R, 
#PflS 6 3 - 1 1 0 2 5 #l¥ 8 - 5 3 5 6 9^&fg, 

#^¥8-5357 4#&«K«rW 2000-16912 0 ^t&$g, 
#1 2 0 0 1 - 1 3 1 2 9 3 ^^T^?). 
25 (C3) fc««Jfc#£<0«l'&ra:* #JC«9l5Sn^Vi 

tlMMSiWI^O. 1~2011%, 
<\t0. 1 ~ 1 011% (#1*. 0. 1-811%) 
(C4) fttt&JK*ft'&4tl 
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tSJS«»ilTlt U>», TsXWt. ; EU^t>^ * 

t'Oi4AMI ; /N'^^A&^COfg 5 A^&M ; £ DA, t'J 
^T>^^©^6 AMS ; •7>^>fef0B7 AMI ; Sfe, n 
~-/£-;k A^tf &f3L£<D$g 8M&m ; RZfffi. mizE 
10 OllBi^I), 12BMI (mmte£). ^3BMI 

>^ ; E>, h^TX^t') ^.H^^^tl^. ^tlScD&JSte— ST 

#u u >^ (=u >m> u >»^), #u u #stku >m 

&mte> 7;WJ^II (Li, Na, K 7)VZlV±m 
20 (Mg, Cai&£), Jl^S 2 B #!&JS1£. (ZnMf), 

mM3k 3 B^^M^ (A 1 iftfc£) ^jWJ^T^o ^tl^055S, 

tfLlCtt, @B&^ (^^.«, kFD + V, An #ffi&UT 

U>So^Iitbxlt W^ttf, tfn'J>^ii: (Ca 2 P 2 0 7 
#U U >^i£ [C a 3 (P 3 0 9 ) 2 fc#U >il 
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m (C a 2 (P 4 0 12 K C a 5 (P 3 O 10 ) 2 fc£> ©ffi, C a 5 (P 0 4 ) 
3 (OH), C a s (P0 4 ) 3 (F, C 1 ) fc£©«r&U >^i£4>, 

±y ymxfr^v&ti a) ua<o7)vij y ±i^iu >^7Km^ ; 
y>m7K^^>77> cy >m7R^>#>(iin&<*:)> y>»** 

mm ; y >***t;w$ &tz£<Dmm&m 3 b^mo>; >m 

15 7j<oy >m^^mm. &\z7)vxv±m&mv cy> 

5>r>A (CaHP0 4 ) &£] #W£L^„ 
*^HiLTS, t;i/h^>>i, ; 

20 trnsfr^g^ mftvm. s^^i^A^^i^i*©^*^, 

C7Afc£©fl»i:£f&2 B 
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(#zK) 

io (xxio^it) 

20 K (^7X) XXttJE»«*«8F£bV>. 

25 <DiS«Pp£ tf — X> r S K — 2 6 J> rSKN-3 0 lj, r S K N — 
5 4 5J, rsKR- 8 0 3 j, r S K R - 8 0 5 J ] ft S> tl £ . 

*>^*<^ bTfcll&BBy >g££|i|i£E.tf*?m& 
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u>m> *vm. xxi, t'j^f>»&^>^f>»^ 

©M^m (ttXtt) ©^ItiL'TIi, wibu >&&m&&.tf#v 
toy 5 n*. 

10 &J!zRlKb#J<h IT«, #!;lfc£> 7jc^<bT;V^ — 7Kmfbv 

if^sVJ*. Tfcmtexx, *Kfb5?;wn -<j7A^^*^tf e>ns'. 

£n&©Ji«&JR#te'&* (C4) », fitX}i-iK±I^ 
(C 5) firaHr^bi^ 

cc 6) tr^m^n^m 
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io [09*.tf, *2->'J3-> (jfc) rxc 9 9 - 

B 5 6 6 4 J, m ift^Ii (tt) TX- 4 0 - 9 2 4 3 J, 

rx- 4 0 - 9 2 4 4J, rx-4 0 - 9 8 0 5j> #1 2 0 0 1 -4 
12 19 mkn, 2000-159995 11 — 

1 5 8 3 6 3 #fl¥l 0 - 1 8 2 8 3 2 1 

15 0-13996 4^&ffifc£fciBffc©fc^tofc£]»#^»5fi;^3i«l 

C 4 - 7 0 5 1 J, TDC4-7105J> rD C 1 - 9 6 4 1 
20 fe4£fflT#£o 

(fi'J>lfc^ (B) 
*3§BJTte, ilffltlT^jlOti'J^* (B) £fflV>5 

25 Vi»«ttft##T**. fi'J>{^«I (B) <D#Jfr«, ^-^W 
Hi (A) 10 Oli^HMtT, 0 . 1-10 OSfiSB, £?2cb< 

om*^, $e»tc§f^b<tt5~7 om*g&g^T$>3„ 
^-^»a& (a) fc*tbT#«u (b) ©#j-&^^f€f* 
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mm&>m (o om^te, *-xmm <a) iooiibiiicml 

T > 0. 01- 5 0 011^, U*t<«0. 1- 3 0 01135, 

5 ^y^mit^m (ci) oai-frta, (a) iooh 

(A) (C2) a*, SVMCft« 

10 »tb) », ^-*«fIB/3r§l$M&J» = 50/50-100/0, ft 
SKtt5 5/4 5-1 0 0/0, 2 Z iZft&V < \$ 6 0/4 0 — 
1 0 O/0g|T^. 

^m^w-fb^ cc3) ©fij^ra, *-xmm (a) iooh 

SBlcMbT, 0. l~100li^, ^^U<«1~901I^, 
15 $ *>\Zft&U< fc£3-8 OliM^^So 

&«*&JRflS'&4& (C 4) ©fijfrte, ^-Xl&flg (A) .1 0 0 a 
MSIUCfcfbT, 0. l~100lil ff^UHO. 1-501 
SSP, S6fcjftb<tt3~4 5lif5iS?»5. 

mntt&it&to (C5) ©«a-&«» ^-xtrre (a) iooh 

20 SBfc^fbT, 0. 0 0 1 - 5 0 ft £ b < 0 . 01-30 

^-rmft^i (C6) ^-x«fit (a) iooa 

*8&te*fbT0. o o i -5 oa»gB, ft&V< \to . 01-30 
Iff, *6fc»Sl/<ttO. l~10limti&§, 

25 mmv>4kttto (b) RtKit^ia^j co ©*ss», *-xmm 

(A) 1 0 Oliifc^LT, 0. 0 1 - 3 0 0 fi»SB, ft £ b < 
ttO. l~ 2 0 0a*g|5, $ b < 1 - 2 0 o a*£B (« 

5-15 OligP) g^T^§. 

tiux^fe (b) fcit^i&aj (o 
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(malt) = i/ ioo~ioooo/ioo i/io 

0-1000/100) ©/£V^ttH^&jg^*T?#, 0g*.fc£, 5/1 

0 0- 1 0 0 0/ 1 0 0, ffSL<ttlO/10 0~ 7 0 0 / 1 0 
0, $5CfftL/<ttl5/10 0~ 5 0 0/ 1 0 0igTSS, 

5 [MnlPJ] 

mommm. hu y \z>tfm± : m. m<tm±m. gfemuz) 

1 o ossgpjc^bT, o. oi~5 ommffi, $?£b<te, o. 

10 l~3 0fi*g&, $6fcffSU<ttl-2 01ia;gST*5. 
(f&<DlM3lJ) 

m [2, 3 -i?7i-Jh 2, 3 - *?*?-)V79 >. tf'J (a, a, 
a' , a' -7- b 5^^)V- 1 , 3-^-/Ul/>)» #U (a, a, 
a' , a' -^b? 1, 4-t'>>Jl/»fi:t , ]^hn + 

25 $/F38£flS'&4& [2, 2, 6, 6-f b7^f;V-l, 

a^->-t!^U> ? >, l-^b^Z-2, 2, 6, 6-5^h^^^ 
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d^tiT, o. oi~5o mmmmm. ifSKito. o 5 ~ 3 o 

5 ll^gl> #1:0. 1~2 OliiigS(Z)l6ffl/5^MTtS„ 

1, 6 -^\^rit>> ? ^— ;V- tfX [3- (3, 
-4-bFD^->7i-Jl/) ^Dbf^-^-b] ^£©C 2 -io 
15 ^v 5 ^--;^- t'7> [ 3 - ( 3 , 5-^-^KC 3 . 6 7;V^-4-t 
Fd^->7i^) 7*d t!^-^-- h ] ; « h U x^lx>^U n 

— ;i/-tfX [3- (3-t-7fJV-5-^f^-4-tFD + y 

>?^-;v-if * [ 3 - ( 3 , 5 -s?-»rc s -6TM;v- 4 - t H 
20 a^S^xx;!/) 7°at!t^-h];^I^.H ^'Jt'J>hUX [3 

- (3, 5-y- t-7*f;v-4-tHa + e/7i-JV) yotft 
^-h] ^£©c 3 _ 8 7;u^> h u*— ;v- [3- (3, 5->> 

-#(££3-6 7;^^-4-tHD^^7x-JP) 7"Dlft^- 
h] ; flSfctf, ^>^XU7'J h-;l/T- b [3 - (3, 5 - S> 

25 -t-7*f^-4-tFa^5/7x-JI/) yatf^-^-h] 
C 4 - 8 T;l/^l/>^ h7t-;i/f h^3rX [3- (3, 5 
C H 7M;P-4-kHD^i/7i->) ^Ptf^-H 



WO 2004/061008 



1003/016529 



98 

ttr- b 5 c M r;w^;vtf^u 5?>xtt*©Btaiu*<4 -tele* b^ 

2, 6, 6 b 5^^K^'J (bU, 5=-b^X 

«^>^c M 7;i/^;wtr^u >>» c 2 - 20 tjptj >s^*;p#>»x 

5 *x;K0!l*.fc*. t£X (2, 2, 6, 6 -T- b 4 - bf^U 

^-^itU-b, ^^U-U- blC^fjSf 5^D^- b> 7 5?^ 
- b> -teA^r- b, r I'?* V— b& E ; t?X ( 1 , 2 , 2 , 6 , 
6 4 - fcf^'J 5?^)-fe/t^r— b], 1 , 2 - tf7( 2 , 

2, 6, 6 -7- b 4 - t!^u X^>, 7x 

10 -;i/t7?JI/7 5>, N, N ' - ~jy jl-JV- 1 , 4-7x-l/> 
y7S N - 7xlJl'-N ' - 7 n 'N^ - 1 , 4 - 7 x ~ 

15 Vf^*X7 7-f h> 7x^^yf^^X7 7'f h, 2, 
2-^^l/>t:X (4, 6-7-t-7fJk7i^) ^-^^^^ 
777^f> 4, 4' -7^U^>tfX ( 3 - 6 - t - y 

fJP7i^W 5? b U ^zs)V-fo7, 7 t< K b U X (^^C 3 _ 6 7>M/ 
+ JI/7i-W *X77-f b bUX (2, 4 - ^ - t - y 

20 fjV7i-Jl/) ^77^fh, b'JX ( 2 - t - 7*^)V - 4 - ;* 3=- 
iV7iZJH *X770, bUX (2, 4 t -75 JV7x 

x;i/) *X77-f bfc£], (#fl£C 3 _ 6 7;i/*;i/7xX;U) 7i-JI/ 
*X77-f b[M*-fe£, t?X (2- t -7"fJl/7x^) 7x-J^ 
7x77-1' h>2 - t -7?;V7x-Jl/^7x-M777'f bfc£], 

25 hUX (2-'>^DA^i/;i/7x-;i/) ^X77-f h, tfx (C,. 9 

t;i^^;1/T u — jv)^>^iu 7 u h-j^x7 7^ b[^^.«, 

fc?7 (2, 4-7-t-7fJV7x-JI/) ^>^I'J 7 U b— JP5> 
*777-fb, fcfT, (2, 4-i?-t-7fJV-4-^^7x- 
;W) ^>^XU7U h-^y*X77-f K tf 7 (2, 6 ->>- t 
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*zs- 9 - a - (4 — b Hd + < >7i-JI') - p - # ;* - 
5 -3,5,8,1 0 -T- h ^Hr^r-^r- 4 , 9 -^*^7 7^ If a [5 . 
5 >-x# >, h U 7 ( 2 , 4-^-t-7*^7i^) *X7 
i-hifef) i m7tH Y^Hc-M (WAHf h7^X(2, 
4 -v 5 - t -4, 4' -tf7xrl/>^77tHb 

k'Hn^y >%km<k®±M\z\$, mx\Z, 2, 5-^-t-^5=- 
15 t'^n^^-b, J?Xf7U^^7"Dt!t^-h^2^ 

^ #T <5 o 

$J©^rW»te, »«!H4«fltm^«l4», #1*0. 0 1~5fi 

*%, 8F£L <«<)•. 0 5 ~ 3fi»%, 0 . l-2li%@g 
20 ©*SH;&>E>aftT#£. 

y b!>^B&ih»J*miPbTt>«kVi. H'J v fc?>^Bfrikaifc«l: tK MS 
25 tfnU^>^;w^-^-< h\ ^ir-^i/^n^D b° a°-^;v^ 

■5^7 7i^tItbT«,|aJi«^'Jfh77;^DIf l/>, 
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-ji/X-^Jl/^S-S-^, x?l/>-rh77JI/tnxf 1/>*1^ 
5 #: % lfl/>-^DDhU7J^aifV>*i^^i:©*i^ 

#^M^$n^>o cms*©? y#Kfi&j4, -itx[ixi^±i^ 

*.fc£, 1 0~ 5 0 0 0 /imgS> #?£U<tel 00~1000jum 
10 MM. $5l:ffiU<ttlOO~7 0 0jitmiftT!*oT , bJ:V>. 

7>; ^i#Bte>#*r*fc^ ^ah &&&ttfii@&j£ft<K o. o 

l-18li%gg, £?£b<fci:0. l~5lI%iS, 
£b<&0. l~3ii%iST$5, 

figsu, ik^^su&^k mak ^mm, m 
w* mm&&m> mmm. mmrn, sjstts seaman (x^> 

l^- h#M-&#fc£K l^^tt^'JXf^> (EGMA 

-g-ps4&£) ^tfens. 

[3fci*3iJ] 

25 ^#JttSf&<i:££ e> fc: fa ± &*»J <fc t) 3feR£ *1TV> 
Tt>«kVi. ^^Slfctt, tt*£ftas#S!U **H^5*S!I (UVt%i$kM. 



WO 2004/061008 




:003/016529 



101 



U>, &)l>!7, #7Z7U~#, V-T7J> b» 

tt, 0g*.fc£» x^^^Mb^, *s7>%\K^m. ^**-hm<h 
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£Di«T#3o (1) ^^l^UT, -WX«-#© 

»ffl«fc<k DSttbif fflb-T^^y hSiSiLfct^ftSM, 
(2) -BL, (7^^-/tyf) Siil, 

tr^j*^af3&««fflT#*. a sic, j¥ffl«K:«ks^uy hvmmjj 
ft\zmmm&vitmz, te&%mm&ft&m&?z&m%m* (2) 
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io it^m, v>%kfc&m, ^m-smit^m. ^m^u^it^m. mn 
(e) x®mv-m tmmvt&ft timmwj&ft tx*mf&?£ n 

jUt, BMfcSfrlbfcU U>^££$J, 3te*5llfr£&# 
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**«T?tt, ^-xmmt, 4*je©*«u ><£$mj!.rmm&m 

10 nfe^0#s#s ut^ts. 

15 mmmmi&&, t7^xt-h^->3> <oa> 

E«£n$©^ifcMfc«koTlK££nst>©T?ra:fcV>. 

(tttttttttt) 

25 UL 9 4 .UWifromfr 1 . 6 mm*T?«&&te £i¥<fffi b fe D 
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O : ^tUb^i<15n?5;^ 

x : il^^tlll^l&tlS. 
[^-XUfflif A] 
5 A-l :^ij^l/>fl/7^k-h [^^.^^^/^X, 
= 0. 8 3, #'jy77f7n (#0 

A - 2 :^iJX^l/> 9 , MW7,^U> 

m) mi 

A-3 : U;l/-X^I/>*M^# [tt7>JD, ^ 

io -f-fe;Wb^m (tfc) S3] 

A - 4 : 3L ; ?U> : rU7 ? V — h h E F G 1 0 , # 

A - 5 : 1 2 mo 1 % <1 V V ? frMM&tf U ^I/>fl/7^ 
h^'JV- [0^ttft=l. 0] 
15 A- 6 : #U;fr-#*-h [^>7^M 1 2 2 5, i$AteJ& (AO 

A-7 :7^'Jn-b U;i/-^ r ^> ? X>-7>^k>^a^#: [irt? 

7>dp 6 1 1, ^-c^jvit^jim (W) m 

A - 8 : »fttt#'Jl^fJl' [D7F7>LC 3 0 0 0, ^.n^* 
20 («) S3] 

A - 9 : SSft^UlXf^ K^h7A 9 5 0 , ^»J^7Xf«; 
<«0 S] 

A - 1 .0 : #U ( 2 , 6 1, 4-7i-l/» ^^-> 

H [PPE^U7-YPX-100F, (HO g!U 

25 A-ll:Hn>-6 [UBEt^n>6, ^gBMjg ($0 Ml 
A-l 2 : tfV *^U>T-U7?U-h CS^T*5fSE= 1. 0], 

[Hi b] 

B-l : 10 - (2, 5-^tKD^->7x-W - 1 0 H- 9 - 
1 0-*^777xt>hV>- 1 0 -rfr^fS/F 



^pTP2003/016529 



WO 2004/061008 



106 



'JP2003/016529 



B-2 : 10 - (2, 7 ->>b H D * z/± 7 - 1 0 H - 9 - 

3r*V- 1 0-5f^X777xt>M/>-l 0 -rt*->F 
B - 3 : i?7 ^-frft^-fr- )V- l , 4-/WKa^fy> 
B-4 : Ort^kVsfrX^-jWW HD^y >[1 \ 4' - 
5 D^-^^lx>^X*-;U- 1 , FD*y>tr, 5'. 

— >^ D^-^^ix>7}^x*-;i/- l, 4-/w + ; >£<dm& 

B-5:.l, 4-tfX [(9, 10-^kHn-9-t + iJ-10- 

F-io -*^>'t^x^-> M/> - i o--r;i/) 

10 ^>if> 

B-6 :^U>#U7'Jl/-h [fc^*B- 1 ©J?7tT- h fcr 
l/7^;l/t/^V7^JH : 5 0 / 5 0 ) jP&miB££J& 

fci; UiSl^U >#'J7U 1/- h] 

B - 7 : N, N' - t?X [(9, 10-^tFD-9 1 0 

15 -r^v-F- 1 0 ^x^"> hi/ > - 1 0 - -f ;* 
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